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[y(t) + py(t− τ)]′′ + qy(t− σ) = 0, t 6= tk
∆(y′(tk) + py





q > 0, q1 > 0, p < 0, τ < 0, σ < 0;N)R CH;FOJO3ljd/
Lnx(t) + q(t)x















This desertation is devoted to studying of necessary and sufficient
conditions for oscillation of the differential equation. In chapter ,
we will consider the necessary and sufficient conditions for oscillation











[y(t) + py(t− τ)]′′ + qy(t− σ) = 0, t 6= tk
∆(y′(tk) + py






q > 0, q1 > 0, p < 0, τ < 0 and σ < 0.
In chapter, we will consider the necessary and sufficient conditions
for oscillation of the even order differential equations involving quasi-
derivatives
Lnx(t) + q(t)x
γ(t) = 0, n is even,
where q(t) ∈ C([t0,∞), R
+), γ is the quotient of odd positive integers.
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[y(t) + py(t− τ)]′′ + qy(t− σ) = 0, t 6= tk
∆(y′(tk) + py






q > 0, q1 > 0, p < 0, τ < 0, σ < 0. (2)v{2&(}a*
(H2.1.1) Zk {tk} v
0 < t1 < t2 < · · · , lim
k→∞
tk = +∞.
(H2.1.2) >Ieq[N n1  n2 >H
tk+n1 = tk + |τ |, tk+n2 = tk + |σ|, k ∈ N.a* (H2.1.2) K&>
(H2.1.3) >Ieq[N n1  n2 >H
i[t, t+ |τ |) = n1, i[t, t+ |σ|) = n2, t ∈ R
+,l i[a, b) bIDP tk s&( [a, b) IwND.I w6:#.lP:{+,Vw6DXSImM,Vw6m$XSI















v(t) = − [y(t) + py(t− τ)] . (3)Nk 1 : %0. (1):(wp\6 y(t), v(t)% (3)UR/M




[v(t) + pv(t− τ)]′′ + qv(t− σ) = 0, t 6= tk
∆(v′(tk) + pv
′(tk − τ)) + q1v(tk − σ) = 0
(4)
(b)
(−1)νv(ν)(t) > 0, ν = 0, 1, 2 , lim
t→∞
v(ν)(t) = 0, ν = 0, 1
∆v(tk) < 0 , ∆v
′(tk) > 0; (5)
v(ν)(t) > 0, ν = 0, 1, 2 , lim
t→∞
v(ν)(t) = ∞, ν = 0, 1, 2
∆v(tk) > 0 , ∆v
′(tk) > 0. (6)
(c) D (5):-a:: p < −1 .
(d) ' y(t) D. (1) I(w6M y′(t) &d#D. (1) I(w6gz (a). 9a* (H2.1.2) _% tk D(wt4PM tk − τ &d#D(wt4P1m. (1)D(w(|N:iki.U+
y(t − τ) &d#D. (1) I(w6=9> v(t) D. (1) 6I  v(t)&d#D. (1)I(w6
(b). 9
v′′(t) = qy(t− σ) > 0,
∆v′(tk) = q1y(tk − σ) > 0; (7)_ v′(t) vBQ+6T
lim
t→∞

















v′(t) = l <∞. (9) ' (8)-aM (6)--a}℄' (9)-aM (5)-aH~v{.℄~ l = 0 .C<+= t0 G t Z (7) i"m t→ ∞ , :














v ∈ L1[t0,∞): l = 0 .H9 v′(t)BQN$>lP_p
v′(t) < 0.M: v(t)BQ}/H9 v ∈ L1[t0,∞) ,_
lim
t→∞
v(t) = 0, 
v(t) > 0.
(c). (a℄`%0 p ≥ −1 . 9 (a) (b)_w(t) = − [v(t) + pv(t− τ)] .&D. (1)Ip\6 















v(t) < −pv(t− τ) ≤ v(t− τ)A v(t)DN
Nw[%0?y
(d). y(t)D. (1)I6m




∆y(tk).}}℄~ z(t) &d#D. (1)I6  z(t) v
[z(t) + pz(t− τ)]′′ + qz(t− σ) = 0, t 6= tk
∆z′(tk) = z
′(t+k ) − z
′(t−k )




= y′′(t+k ) − y
′′(t−k ) + py
′′(t+k − τ) − py
′′(t−k − τ)
= −qy(t+k − σ) + qy
′′(t−k − σ)





= −q1z(tk − σ), 
∆(y′(tk) + py














 $zy}" 9m W mm
w(t) = − [v(t) + pv(t− τ)]IU:
NIl v(t) D. (1) I6 v ∈ PC2. D v(t) v
(5): W "m W−; D v(t) v (6): W "m W+ .92\ 1_W−  W+ `l:(eS%d2\ 1(℄~	._#.




[w(t) + pw(t− τ)]′′ + qw(t− σ) = 0, t 6= tk
∆(w′(tk) + pw
′(tk − τ)) + q1w(tk − σ) = 0.
(10)d\>I. (1)I(w6 v ∈ PC2 v (5)% w ∈W− v (6)% w ∈W+ >H
w′′(t) = qv(t− σ),
∆w′(tk) = q1v(tk − σ). (11) Z#.
N w ∈W− ,v
(−1)νw(ν)(t) > 0, ν = 0, 1, 2 , lim
t→∞
w(ν)(t) = 0, ν = 0, 1
∆w(tk) < 0 , ∆w
′(tk) > 0; (12)d:Z#.
N w ∈W+, v
w(ν)(t) > 0, ν = 0, 1, 2 , lim
t→∞
ω(ν)(t) = ∞, ν = 0, 1, 2
∆w(tk) > 0 , ∆w
′(tk) > 0. (13)>(%I:
w(t) ∈W− ⇒ −[w(t) + pw(t− τ)] ∈W−















§ 2.3 .^\&d.=H~%0 W− = Ø (  W+ 6= Ø ).4`8lat4ki. (1)I\Z|ezIUWB6IXSl
q > 0, q1 > 0, p < 0, τ < 0 , σ < 0.%0a* (H2.1.1)-(H2.1.3)Kv 
i[t, t− τ) ≡ n1 , i[t, t− σ) ≡ n2S6. (1)I%
y(t) = eλt (1 + µ)i[0,t) (14)I6l λ, µ > 0 m(N. (14)A& (1)PH. (1)I\Z|em
λ2 + pλ2e−λτ (1 + µ)n1 + qe−λσ(1 + µ)n2 = 0
λµ+ pλµe−λτ (1 + µ)n1 + qe−λσ(1 + µ)n2 = 0l



















= 0. (15). (15),m. (1)5I\Z.,k 1 : 'a* (H2.1.1)-(H2.1.3)-aM+}qYK&
(a) . (1)I#.w8\M6KXS















(a) ⇒ (b) I℄~D IC<+%0. (15) :<z λ > 0 , :
µ = q1
q
λ > 0, 1:
N
y(t) = eλt (1 + µ)i[0,t) m. (1)Iw8\6
(b) ⇒ (a)I℄~.	}}(|k2\H6IV&i℄~lv{.%0 (2)-a. (15)w<zmjHGw[%0. (1) :w8p\6 y(t) .Nk 2 : (a) σ < τ
(b) >I\(N m >H














≥ m,Z#. λ ≥ 0 -agz(a) (a℄`) %0 σ ≥ τ  F (∞) = −∞CD F (0) = q > 0 ,A\Z. F (λ) = 0 w\<zw[%0?y
(b)   F (0) = q > 0 , F (∞) = ∞  F (λ) > 0 -aZ λ ≥ 0 .>I(w\(N m >H
F (λ) ≥ m,Z#. λ ≥ 0 -a2\ 2 H℄ Z#.



















p-a  0 ∈ Λ(w),' λ ∈ Λ(w)M [0, λ] ⊆ Λ(w) .  Λ(w)D R+ lIeS}Nk 3 : (a)m w ∈W+ ,M λ0 ≡ ( q−p) 12 ∈ Λ(w)
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